Introduction

54
Skeletal muscle the main protein reservoir in the body, is a highly adaptable 55 tissue that changes its physical as well as composition based on physiological 56 demands. Mechanical and nutritional stimuli cause an increase in muscle mass.
57
In contrast undernutrition, aging and diseases as cancer cachexia reduces the 58 muscle mass. Unbalanced nutrient intake with increased energy requirements 59 enhances the muscle catabolism resulting in fiber atrophy and muscle mass 60 loss (Koskelo et al., 1990) . Muscle loss also occurring in progressive wasting 61 diseases e.g. cancer cachexia (Bruggeman et al., 2016) and age-related 62 sarcopenia leads to a decrease in muscle mass and strength (Thomas, 2007) .
63
Additionally the role of physiological and metabolic stimuli e.g. physical activity, 64 disuse and immobilization, food restriction, drugs and diseases cause 65 molecular and cellular dysregulation which results in loss of muscle mass 66 (Carmeli and Reznick, 1994) . It has been reported that ageing induces muscle 67 mass loss of 16%, 18%, 37% and 38% for soleus, extensor digitorum longus, 68 plantaris and gastrocnemius muscles respectively with greater fiber area loss 69 compared to the decrease in body mass (Brown and Hasser, 1996) . Similarly it 70 was reported that dietary restriction causes a decrease in muscle fiber size but 71 not fiber number in chicken and rabbits (Tanaka et al., 1992 and Timson et al., 72 1983 ). In addition the glycolytic fibers were selectively decreased in the cross 73 sectional area lead to a proportional increase in the area of oxidative fibers in 74 bovine muscle (Greenwood et al., 2009) (Matsakas et al., 2013; Mizunoya et al., 2013a) . Previously, it was shown 81 that fasting induces muscle proteolysis via glucocorticoid activation (Wing and 82 Goldberg, 1993) as well as causing an increase in the ATP-dependent 83 proteolysis and upregulation of ubiquitin conjugates and polyubiquitins in rat 84 skeletal muscle (Medina et al., 1991) .
Myostatin is a TGF-β family member of secreted proteins that negatively 86 regulates skeletal muscle proliferation (Sharma et al., 2001) . Myostatin protein 87 interference via knock out results in significant myofiber hyperplasia and 88 hypertrophy (McPherron et al., 1997) . Furthermore, systemic administration of
89
Myostatin induced muscle atrophy in mice (Zimmers et al., 2002) . Increased 90 myostatin expression was also associated with muscle wasting in cancer 91 cachexia, ageing, after HIV infection and in the course of chronic obstructive 92 pulmonary disease (COPD) (Costelli et al., 2008; Gonzalez-Cadavid et al., 93 1998; Plant et al., 2010; Yarasheski et al., 2002) . Myostatin knock out mice 94 showed a greater atrophy in response to unloading (McMahon et al., 2003) .
95
Our previous study demonstrated a massive reduction in forelimb muscles 96 mass of aged myostatin null compared to wild type mice (Elashry et al., 2009 
3. Immunohistochemical staining
133
Frozen muscle sections were washed in PBS for 10 minutes, permeabilized 134 using buffer solution containing 20 mM Hepes, 300 mM sucrose, 50 mM NaCl, corresponding MHC type on a muscle section and the following section with no 144 primary antibody was served as a negative control (Fig. 1g-l In contrast, T.medial muscle displayed no fiber number change in Mstn -/-.
209
However dietary restriction for five weeks caused no change in the fibers 210 8 number for all muscles of both genotypes (Fig. 2a, b, c, d and e).
211
Representatives whole muscle reconstruction showed clearly the effect of 212 myostatin deletion and dietary restriction on the cross section of the FCU 213 muscle of Mstn +/+ and Mstn -/-compared to normal diet control (Fig. 2f-i Fig. 3b and c) . Surprisingly, IIA fibers CSA for ECU and FCU 244 muscles showed significant increase in Mstn -/-FR (P<0.01 and 0.0001) 245 compared to Mstn -/-ND ( Fig. 3d and e) (Fig. 3b) . These data demonstrated that 249 glycolytic fibers were more liable to dietary restriction followed by IIX, IIA and I (Fig. 3f, g, h and i) . (Fig. 4a, c, f and i) . Furthermore, FCU muscles demonstrated 269 larger CSA of PF IIB compared to CT fibers (P<0.0001) only in the Mstn -/-on a 270 normal diet (Fig. 4l) Fig. 4b and d) . However, reduction in the PF IIX fibers of both genotypes were 280 noticed in the T.medial (P<0.01), ECU and FCU muscles (P<0.0001) following 281 FR (Fig. 4g, j and m) . Moreover, CT type IIX fibers displayed reduction in T.long (Fig. 4k) . However, FCU muscle displayed larger CSA 295 reduction in PF IIA fibers only in the Mstn -/-compared to CT fibers after dietary 296 restriction (Fig. 4n) . Type I fibers was only localized in the central part of the 297 muscle therefore were excluded from this comparison. (Fig. 5a and b) Fig. 5f ) as well as FR resulted in marked increase in type I fibers in both 321 genotypes (P<0.01) compared to ND control (Fig. 5g) (Fig. 5h, i and j and k) .
328
On the other hand, ECU muscle displayed a different fiber shift pattern with 329 dietary restriction whereas IIB to IIX fibers transformation in the Mstn -/-
330
(P<0.0001 and P<0.01) respectively (Fig. 5l and m) and exhibited type IIA to 331 type I fiber shift in Mstn +/+ (P<0.001) compared to ND (Fig. 5n and o) . Similarly,
332
FCU muscle FR induced type IIB to IIX fiber shift for Mstn -/-(P<0.0001) 333 compared to ND (Fig. 5p and q) antibodies was performed on a consecutive muscle section (Fig. 5t, u, , 1979; Li and Goldberg, 1976; Matsakas et al., 2013; McKiernan et al., 360 2012). However we show that there is also a regional specificity of MHC types 361 in terms of atrophy.
Ward
362
We propose that the dietary restriction induced muscle loss is regulated via reported with ageing, although there was trophic activity in type II fibers,
383
additionally there was a relative increase in type I fibers (Kallman et al., 1990) .
384
Furthermore, a recent study in muscular dystrophy showed that muscle atrophy 385 was accompanied with a myofiber oxidative shift perhaps due to an increase in 
